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ABSTRACT

A surprisingly strong long-range predictive signal exists for Atlantic-basin seasonal tropical cyclone activity.
This predictive skill is related to two measures of West African rainfall in the prior year and to the phase of the
stratospheric quasi-biennial oscillation of zonal winds at 30 mb and 50 mb, extrapolated ten months into the
future, These predictors, both of which are available by | December, can be utilized to make skillful forecasts
of Atlantic tropical cyclone activity in the following June~-November season. Using jackknife methods to provide
independent testing of datasets, it is found that these parameters can be used to forecast nearly half of the
season-to-season variability for seven indices of Atlantic seasonal tropical cyclone activity as early as late November

of the previous year.

1. Introduction

The Atlantic basin (including the Atlantic Ocean,
Caribbean Sea, and Gulf of Mexico) experiences a
larger variability of seasonal hurricane activity than
does any other global hurricane basin (Gray 1985).
Table 1 summarizes statistics on the year-to-year vari-
ability of various Atlantic seasonal tropical cyclone pa-
rameters. The number of hurricanes per season in re-
cent years has ranged from 12 (1969), 11 (1950), and
9 (1955, 1980) to 2 (1982) and 3 (1957, 1962, 1972,
1983, 1987). This interannual variability suggests that
large-scale climate factors acting on seasonal and
longer-term time scales are involved and that some
degree of seasonal predictability may be possible. Until
recently, however, there has been no reliable objective
method for predicting whether a forthcoming hurricane
season was likely to be relatively active, inactive, or
near normal.

Recent research (Gray 1984a,b, 1990b) indicates
that there are seasonal hurricane predictive signals for
the Atlantic basin from global and regional predictors
that are available by 1 June (the beginning of the “of-
ficial” hurricane season) and by ! August (the begin-
ning of the most active portion of the season ). Similar
highly skillful predictive relationships are generally not
operative or are much weaker in other tropical cyclone
basins (Chan 1991; Nicholls 1984) or in the middle
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latitudes (Livezey 1990). The five predictors utilized
for these seasonal hurricane forecasts include two
slowly varying global-scale climate factors: 1) the phase
of the stratospheric quasi-biennial oscillation (QBO),
and 2) the presence or absence of a moderate-to-strong
El Nifio event, and three persistent regional-scale fac-
tors: 3) 200-mb zonal wind; 4) sea level pressure
anomalies in the Caribbean basin; and 5) the antici-
pated June-September rainfall in the western Sahel re-
gion of Africa. The importance of western Sahel rainfall
to concurrent Atlantic-basin hurricane activity has only
recently been recognized (Gray 1990a; Landsea 1991;
Landsea and Gray 1992; Landsea et al. 1992). Incor-
porating this rainfall factor into seasonal tropical cy-
clone forecasts adds an additional degree of complexity
in that it becomes necessary to correctly forecast west-
ern Sahel rainfall. However, the strength of the rainfall
association demands that an estimate of the western
Sahel rainfall be made.

Whereas the five predictors identified above are op-~
erative at the beginning of the Atlantic hurricane sea-
son, the purpose of this paper is to analyze the two
extended-range predictors of Atlantic seasonal activity
that are available 6~11 months in advance. These two
extended-range predictors are 1) the forward-extrap-
olated ( 10 months) strength of stratospheric QBO zonal
wind near 10°N latitude for September and 2) rainfall
in West Africa that occurs prior to 1 December in the
previous year. Currently, these are the only predictors
for Atlantic tropical cyclones that have been identified
to operate on such a long time scale.

This paper separately discusses each of the strato-
spheric QBO and West African-rainfall extended-range
predictors and then performs jackknife statistical anal-
yses to determine the degree of independent 6-11-






